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(57) [Abstract] 

[Problems to be Solved by the Invention] 

When defect is included in coaxial state flexibility 
piezoelectric body , coaxial state flexibility piezoelectric body 
in entire thefact that polarization it becomes impossible is 
prevented. 

[Means to Solve the Problems] 

piezoelectric body tube which was formed by extrusion motor 
5 polarization after doing, the polarization device of 
configuration which retracts piezoelectric body tube 3 with 
windup means 8 is offeredwith polarization motor 7. 
Now, as polarization is possible remaining piezoelectric body 
tube 3, excluding casewhere piezoelectric body tube 3 of 
portion where defect is included contacts the polarization 
motor 5, when defective part occurred frequently, extrusion 
motor can be stoppedinstantaneously. 
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[Claim(s)] 
[Claim l] 

extrusion means, extrusion which forms piezoelectric body 
tube in core electrode periphery polarization device . of 
coaxial state flexibility piezoelectric body tube which consists 
of windup means which retracts aforementioned piezoelectric 
body tube after polarization means, polarization which 
piezoelectric body tube which is done constant length 
polarization is done 

[Claim 2] 

polarization device . of coaxial state flexibility piezoelectric 
body tube which is stated in Claim l which consists of 
polarizing electrode means, aforementioned polarizing 
electrode motor where polarization motor touches with outer 
surface of piezoelectric body tube and direct current voltage 
application means which is connected to aforementioned core 
electrode 

[Claim 3] 

As plural it possesses slot where polarization motor touches 
with thesemi- surrounding surface of piezoelectric body tube 
as plural it possesses l st electroconductivity rotational drum 
which turnsto constant direction and slot which touches with 
other semi- surrounding surface ofaforementioned 
piezoelectric body tube aforementioned l st 
electroconductivity rotational drum and 2 nd 
electroconductivity rotational drum whichturn to reverse 
direction and, polarization device . of coaxial state flexibility 
piezoelectric body tube which is stated in Claim l which 
consists ofaforementioned I st electroconductivity rotational 
drum and conduction means, aforementioned continuity 
motor whichconnects aforementioned 2 nd 
electroconductivity rotational drum to electrical and direct 
current voltage application means whichis connected to 
~ aforementioned core electrode 

{Claim 4] 

polarization device . of coaxial state flexibility piezoelectric 
body tube which is stated in Claim 2 or 3 which connects the 
negative electrode which is kept in ground potential of direct 
current voltage application means to core electrode , positive 
electrode of direct current voltage application means it 
connects to polarizing electrode motor or conduction motor 



[Description of the Invention] 
[000 I] 

[Technological Field of Invention] 
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this invention is something regarding polarization device of 
coaxial state flexibility compound piezoelectric body . 

[0002] 
[Prior Art] 

Until recently, compound piezoelectric piezoelectric body of 
this kind polarization it was donewith like below. 

[0003] 

With literature 1 (piezoelectric composite material , Powder 
Science & Engineering which consists of piezoelectric 
ceramic powder and synthetic rubber (0287 - 6280, 
FTKODD ), Vol.22 , 1 number, 50 - 56 page , 1990 ), as 
shown in Figure 5 , after forming piezoelectric body tube 3 
which consists of coaxial state flexibility compound 
piezoelectric body 2 which is arranged in the core electrode 1 
and periphery , forming outer electrode 4, imparting doing 
high voltage between core electrode 1 and outer electrode 4, 
polarization it does coaxial state flexibility compound 
piezoelectric body 2, it is shown . 

This is stated clearly to also United States Patent 4, 568, 85 1. 

By polarization , because direction of spontaneous 
polarization of ceramic particle is even in electric field 
direction, piezoelectricity is granted to coaxial state flexibility 
compound piezoelectric body 2. 
In this point, polarization has borne important role . 

In addition, when after polarization , imparting doing outside 
stress between core electrode and outer electrode , 
piezoelectric sensitivity evaluation was done by measuring 
the voltage which occurs. 

[0004] 

[Prpblems to be Solved by the Invention] 

But, when imparting doing high voltage between core 
* electrode 1 and outer electrode 4,when minute crack , gap or 
ilectroconductivity medium or other defect exists in coaxial 
state flexibility compound piezoelectric body 2, verylittle 
discharge occurs with defective part . 

With this very little discharge, configuration are done 
electrically conductive material and the flexibility compound 
piezoelectric body 2 which partially scatter doing core 
electrode 1 and outer electrode 4,between of core electrode 1 
and outer electrode 4 becomes continuity state , as a result, 
the high Voltage imparting becomes impossible between core 
electrode 1 and outer electrode 4. 

Therefore, when minute defect exists, there was a problem 
that coaxial state flexibility compound piezoelectric body 
2eSitirety (Usually, length of several hundred m or greater ) 
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becomes impossible polarization . 
[0005] 

In addition, when thickness of coaxial state flexibility 
compound piezoelectric body 2 disperses,also piezoelectric 
sensitivity disperses and. 

But, because piezoelectric sensitivity is done after forming 
outer electrode , evaluation ,until outer electrode 4 is formed 
sensitivity decrease which originates in thickness becoming 
large it cannot detect. 

Therefore, there was also a problem that yield decreases. 
[0006] 

[Means to Solve the Problems] 

As for this invention, in order to solve above-mentioned 
problem , the extrusion means, extrusion which forms 
piezoelectric body tube in core electrode periphery 
polarization device which consists of windup means which 
retracts aforementioned piezoelectric body tube after 
polarization means, polarization which piezoelectric body 
tube which is done constant length polarization is done is 
offered. 

[0007] 

After piezoelectric body tube was formed to periphery of core 
electrode according toabove-mentioned invention, by 
extrusion motor , because piezoelectric body tube with the 
constant length , polarization is possible with polarization 
motor , when defect exists in portion of constant length , with 
defective part polarization it becomes impossibiewith 
discharge. 

But, after defective part separates from polarization motor , 
piezoelectric body tube polarization ispossible again 
normally. 

- Therefore, defective part existing, coaxial state flexibility 
piezoelectric body of entirety are not timeswhen polarization 
it becomes impossible. 

Furthermore, when defective part large number existing with 
condition fluctuation etc at time of extrusion , because 
extrusion can bestopped instantaneously, decrease of yield 
can be prevented. 

[0008] ; 

[Embodiment of the Invention] 

With polarization device which is stated in Claim I , 
extrusion means, extrusion which forms the piezoelectric 
body tube in core electrode periphery to consist of windup 
means-which retracts theaforementioned piezoelectric body 
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tube after polarization means, polarization which piezoelectric 
body tube which is done the constant length polarization is 
done, because piezoelectric body tube with constant length , 
polarization is possiblewith polarization motor , polarization it 
not being possible in portion of the constant length with 
defect , After defective part separates from polarization 
motor , piezoelectric body tube polarization ispossible again 
normally. 

Therefore, defective part existing, coaxial state flexibility 
piezoelectric body of entirety are not timeswhen polarization 
it becomes impossible. 

Furthermore, because piezoelectric body tube extrusion after 
being done, polarization can do piezoelectric body tube to 
continuous , when defective part occurred frequently,because 
extrusion can be stopped instantaneously, decrease of the 
yield can be prevented. 

[0009] 

Because with polarization device which is stated in Claim 2 , 
imparting doing direct current voltage between polarizing 
electrode motor and core electrode which touch with outer 
surface of piezoelectric body tube with direct current voltage 
application means , polarization it does, polarization is 
possiblejust piezoelectric body tube of constant length which 
contacts polarizing electrode motor . 

[0010] 

As for 1 st conductor drum and 2 nd electroconductivity drum 
it operates as outer electrode with polarization device which is 
stated in Claim 3 , piezoelectric body tube with slot of 1 st 
electroconductivity drum andwinding around slot of 2 nd 
electroconductivity drum . 

Therefore, it depends on imparting doing high voltage 
between 1 st electroconductivity drum and continuity motor 
and core electrode which connect 2 nd electroconductivity 
drum to electrical can windaround slot of 1 st 
- electroconductivity drum and and slot of 2 nd 
electroconductivity drum polarization ispossible coaxial state 
flexibility piezoelectric body (Below, suffering polarization 
coaxial state flexibility piezoelectric body you call ) of 
constant length of portion . 

[0011] 

With polarization device which is stated in Claim 4 , to 
connect negative electrode of direct current voltage 
applicatiorvmeans to core electrode , because positive 
electrode of direct current voltage application means is 
connected to polarizing electrode motor or conduction motor , 
safety of polarization job can be guaranteed. 

[0012] 
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[Working Example(s)] 

Below, concerning Working Example of this this invention 
you explain making use of drawing . 

[0013] 

(Working Example 1) 

Figure 1 is external appearance viewed map which shows 
configuration of coaxial state flexibility piezoelectric body 
polarization device of Working Example 1 of this invention . 

core electrode 1 is supplied by continuous to specified 
position of extrusion motor 5, also the other , piezoelectric 
body pellet 6 is supplied to continuous to specified position . 

piezoelectric body tube 3 where flexibility piezoelectric body 
2 was formed to coaxial state from extrusion motor 5,vis-a-vis 
core electrode 1 being formed, after being supplied to 
polarization motor 7,it is retracted in continuous by windup 
means 8. 

As extrusion motor 5, it can use single screw extrusion device 
and twin screw extrusion device . 

As core electrode I, it can use coil metal line and line etc 
which bundles the metal fine line . 

As flexibility piezoelectric body 2, it can use compound 
piezoelectric body and PVDF or other polymer piezoelectric 
body which add lead titanate zirconate or other ceramic 
piezoelectric body powder to epoxy resin , urethane resin , 
chloroprene resin , chlorinated polyethylene resin or other 
polymer matrix . 

Furthermore, with Figure 1 , piezoelectric body rube 3 which 
is wound around windup means 8 is shown with black thick 
line , in addition, has shown windingdirection with arrow . 
[0014] 

piezoelectric body tube 3 with polarization motor 7 of 
predetermined length polarization after being done, isretracted 
in windup means 8 which consists of winding drum . 

minute defect is included in coaxial state flexibility 
piezoelectric body 2, when portion is touching to the 
polarization motor 7, originating in thermal evaporation of 
core electrode 1 with the minute discharge which it occurs 
with defective part , between of polarization motor 7 and core 
electrode 1 is easy to do shunt . 

this result, polarization it becomes impossible. 

But, after if this defective part separates from polarization 
motor 7, defect does notexist in coaxial state flexibility 
piezoelectric body 2 (Below, suffering polarization coaxial 
state flexibility piezoelectric body you call ) which that time 
is touching to polarization motor 7,because insulating 
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property between polarization motor 7 and core electrode l 
recovers again, the polarization it is possible in suffering 
polarization coaxial state flexibility piezoelectric body . 
this way, according to polarization device of this invention , 
when portion which includes defective part is touching to 
polarization motor 7 only, polarization itis not possible. When 
it is other than that, it is polarization possible. 
Depending upon existence of defective part , piezoelectric 
body tube 3 are not timeswhen polarization it becomes 
impossible over entirety . 

[0015] 

In addition, it can detect minute discharge which it occurs 
with defective part , easily in electrical . 
Therefore, it depends on extrusion motor 5 and in coaxial 
state flexibility piezoelectric body 2 which was 
formed,originating in fluctuation of extrusion condition , and 
mixture etc of foreign matter to in piezoelectric body pellet 6 
when multiple defect is included, also very littledischarge 
occurs and multiple times . 

When it is a this way, continuing extrusion motor 5, operating 
is connectedto decrease of yield . 

As mentioned earlier, because it can detect minute discharge, 
easily in electrical , when it is a this way, because with 
polarization device of the this invention , operation of 
extrusion motor 5 can be stopped instantaneously, decreaseof 
yield can be prevented. 

[0016] 

(Working Example 2 ) 

Figure 2 is external appearance viewed map which shows 
configuration of coaxial state flexibility piezoelectric body 
polarization device of Working Example 2 of this invention . 

[0017] 

' piezoelectric body tube 3 which was formed by extrusion 
kotor 5 passing by polarizing electrode 9 whichtouches with 
outer surface of piezoelectric body tube 3, is retracted by 
windup means 8. 

polarizing electrode 9 through lead wire 10, to be connected 
by positive electrode of the direct current voltage application 
means 11, because, other , core electrode 1 through lead wire 
10a is connected to negative electrode of direct current 
voltage application means 1 1 , polarization becomes possible 
by imparting doing direct current voltage in coaxial state 
flexibility piezoelectric body 2. 

As polarizing electrode 9, indium or other low melting point 
metal and tap water or other electroconductivity liquid can be 
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used. 

Because you can adjust length of polarizing electrode 9 a this 
way, in thefixed length , as mentioned earlier, depending upon 
existence of the defective part , piezoelectric body tube 3 are 
not times when polarization it becomes impossibleover 
entirety . 

In addition, when defective part large number it occurs, 
operation of the extrusion motor 5 can be stopped 
instantaneously. 

[0018] 

(Working Example 3) 

Figure 3 is external appearance viewed map which shows 
configuration of coaxial state flexibility piezoelectric body 
polarization device of Working Example 3 of this invention . 
[0019] 

As polarizing electrode , making use of kind of 
electroconductivity liquid which is mentionedearlier it is 
good, but it is easy to deposit in outer surface of the 
piezoelectric body tube 3, is not desirable. 

polarization motor which does not have deficiency a this way 
is shown with 7 of Figure 3 . 

namely, piezoelectric body tube 3 is wound by slot of end of I 
st electroconductivity drum 12 (Below, simply 1 st rotational 
drum 12 you call ) whichpossesses slot 12a of plural , next, is 
wound by slot of the end of second cylindrical 
electroconductivity drum 13 (Below, simply second 
revolution drum 13 you call ) which possesses slot 13a of 
plural .furthermore, is wound around slot which is adjacent to 
slot of end of 1 st rotational drum 12, over again, after being 
wound around predetermined length , It is retracted in windup 
means 8, but above-mentioned first 1, second revolution drum 
12, 13 configuration has done polarization motor . 

. Furthermore, with same Figure , it abbreviates extrusion 
motor 5. 

In addition, piezoelectric body tube 3 which is wound around 
1 st rotational drum 12, second revolution drum 13, winding 
drum 7 etc is shown with black thick line , in addition, has 
shown windingdirection with arrow . 

In addition, FigUre 4 is external appearance viewed map 
which expands piezoelectric body tube 3 . 

As for semi"- surrounding surface 21 of coaxial state flexibility 
piezoelectric body 2 contacting slot of 1 st rotational drum 
12,remaining semi- surrounding surface 22 of coaxial state 
flexibility piezoelectric body 2 is wound contacting slot of 
second revolution drum 13. 
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[0020] 

1 st rotational drum 12 and second revolution drum 13 are 
connected, through the continuity motor 14, furthermore, both 
through lead wire 10, is connected by the positive electrode of 
direct current voltage application means 1 1 to electrical , in 
addition, core electrode 1 through the lead wire 10a, is 
connected to negative electrode of direct current voltage 
application means 9 to electrical . 

this way connecting, windup means 8 turning, when retracting 
the piezoelectric body tube 3, direct current voltage imparting 
to be done in 1 st rotational drum 12 and between core 
electrode 1 it contacts semi- surrounding surface 21 of coaxial 
state flexibility piezoelectric body 2, in addition, because the 
direct current voltage imparting is done even in second 
revolution drum 13 and between core electrode 1 it contacts 
other semi- surrounding surface 22 of coaxial state flexibility 
piezoelectric body 2, Semi- surrounding surface 21 or time 
when 22 is wound around 1 st rotational drum 12 or the 
second revolution drum 13, coaxial state flexibility 
piezoelectric body 2 polarization is done over entire 
periphery . 

[0021] 

Because you can adjust length of piezoelectric body tube 
which is wound around 1 st rotational drum 12 or second 
revolution drum 13, in fixed length , as mentionedearlier, 
depending upon existence of defective part , piezoelectric 
body tube 3 are nottimes when polarization it becomes 
impossible over entirety . 

In addition, when defective part large number it occurs, 
operation of the extrusion motor 5 can be stopped 
instantaneously. 

[0022] 

Furthermore, with Working Example 2 and Working Example 
3 , it is possible to connect core electrode 1 to positive 
- electrode of direct current voltage application means 1 1, but 
in case of this , because imparting itis done even in core 
electrode 1 where direct current high voltage of 5 - 10 kV 
/mm which arenecessary for polarization is arranged in 
extrusion motor 5 and windup means 8, it isnecessary to 
guarantee insulating property of all amount where core 
electrode 1 is arranged, insulating configuration becomes 
complicated, furthermore, When worker touches to core 
electrode 1, it is a hazard^ 

Therefore, as mentioned earlier, connecting core electrode 1 
to negative electrode of direct current voltage application 
means 1 1 , keeps negative electrode in ground potential is 

desirable. 

[00231- 



Page 1 1 Paterra® 



InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002252391A 

[0024] 

[si] 

^1~*MSIi®0 

[02] 

?r1"*r«fifl&0 
[03] 



[04] 
[05] 



[»*<DBMI!] 
1 

11 

esssewjo^s 

12 

It l 

12a 

ft l BftK9A4lzBlt6*ifeftBa>H 
ft 2 @|bK5A 



2002-9-6 

[Effects of the Invention] 

As above explained, according to invention which is stated in 
the Claim 1 to 3 , if portion which includes minute defect 
separates from polarization motor remaining piezoelectric 
body tube as polarization it is possible, when defect the large 
number it occurs, can stop extrusion of piezoelectric body 
instantaneously. 

[0024] 

In addition, according to invention which is stated in Claim 
4 ,safety of polarization job can be guaranteed. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

external appearance viewed map which shows configuration 
of polarization device in Working Example 1 of the this 
invention 

[Figure 2] 

external appearance viewed map which shows configuration 
of polarization device in Working Example 2 of the this 
invention 

[Figure 3] 

external appearance viewed map which shows configuration 
of polarization device in Working Example 3 of the this 
invention 

[Figure 4] 

external appearance viewed map of same piezoelectric body 
tube 

[Figure 5] 

external appearance oblique view which shows configuration 
of conventional coaxial state flexibility piezoelectric body 



[Explanation of Symbols in Drawings] 



core electrode 
11 

direct current voltage application means 

12 y 

1 st rotational drum 7 

12a 

slot of plural which is provided in 1 st rotational drum 4 
13 

second revolution drum 
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13a 

slot of plural which is provided in second revolution drum 12 
14 

continuity motor 
2 

shaft flexibility piezoelectric body of core electrode 
3 

piezoelectric body tube 
5 

extrusion motor 
6 

piezoelectric body pellet 
7 

polarization motor 
8 

windup means 
9 

polarizing electrode motor 
[Figure 1] 
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[Figure 2] . 
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[Figure 3] 
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[Figure 4] 
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[Figure 5] 
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